Regulation of insulin response in skeletal muscle cell by caveolin status.
Recent studies on the role of caveolin-1 in adipocytes showed that caveolin has emerged as an important regulatory element in insulin signaling but little is known on its role in skeletal muscle cells. In this study, we demonstrate for the first time that caveolin-1 plays a crucial role in insulin dependent glucose uptake in skeletal muscle cells. Differentiation of L6 skeletal muscle cells induce the expression of caveolin-1 and caveolin-3 with partial colocalization. However in contrast to adipocytes, phosphorylation of insulin receptor beta (IRbeta) and Akt/Erk was not affected by the respective downregulation of caveolin-1 or caveolin-3 in the muscle cells. Moreover, the phosphorylation of IRbeta was detected not only in the caveolae but also in the non-caveolae fractions of the muscle cells despite the interaction of IRbeta with caveolin-1 and caveolin-3. These data implicate the lack of relationship between caveolins and IRbeta pathway in the muscle cells, different from the adipocytes. However, glucose uptake was reduced specifically by downregulation of caveolin-1, but not that of caveolin-3. Taken together, these observations suggest that caveolin-1 plays a crucial role in glucose uptake in differentiated muscle cells and that the regulation of caveolin-1 expression may be an important mechanism for insulin sensitivity, implying the role of muscle cells for type 2 diabetes.